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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic 
recording medium which is increased in high- output 
resolution for high linear recording density and the ratio 
of output of noise keeping the state that the adhesive 
strength between a metallic base layer and a substrate 
is improved. 

SOLUTION: On the nonmetal substrate 1, an 
intermediate layer 2' containing at least oxide of at least 
one kind of element selected out of a 1st element group 
of Ti, Zr, Hf, V, Nb, Ta, Mo, W, Si, Al, and Y and a 2nd 
element consisting of Cr or V and nitrogen, the metallic 
base layer 2, a magnetic layer 3, and a protection film 4 
are laminated. The intermediate layer 2' may be 
decreased in oxide density along the thickness 
continuously or stepwise from the nonmetal substrate 1 
to the metallic base layer 2. 
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(57) [«£)] 

^&JR&K 1 ±tc, Ti, Z r , H f . 
V, Nb, Ta, Mo, W, Si, Al RVY fabteZ 

m i W7E3?«d»e>astf*ifc^<t< 1 1 1 ficoTE^cD^t: 

C r XliV^t,^5^2<^5n*SLPS*S:'>^< <t 
t>$tf<PRaS2' i. &J5STiti2/l2 8*14*3. {fcfg 



1 2-4*T)*H 2* -imttfHlIB 
3 •••«««»« 4-«aK s--«ftK 



( 2 ) 

1 

c o m^^m^m/)- e> ft 5 waibas as r comings 

Ti, Z r . H f % V, Nb, T a , Mo, W\ Si, 

a i RUYfrhf£&m 1 (D7tmmfabm\'£fif^'Pte< t 

c o il^*o«ttl«^e>/j;5i*EWI^C«))Bi:E 

Ti, Z r , Hf, Nb, T a , Mo. W\ Si, Al 
& CF Y ri> ?> * 5 » 1 (Djtm#fr 5>»tfiXfc'J>ft < <t t> 1 

m<07tm<Dmt%>. Nba^fts^^^g&u^ss: 

[IS#*I3] 11*5 1 2 ieSc^SSSf I* l^v ^ 
E»ME#^*5t^T, JbEMHfcfctt* ±E#«tt*MJi* 

re o»&A»<oatt«75*e>4s»aE«/i* s E«*n 

fcW«E«a*J-*5VN-C. JiE*«E»*tt, ^<DJ?£ 
t 0S&»3lC«ftB r t<nm (B r X t) ^2nWb 
/mU±. 8nWb/mKTtft9, ISttftBS*-^ 
^h^O. 6 X 1 0" 2< Wb * mJ^Ji, 1. 4 X 1 0" i4 
Wb 'mKK'fcD, KV/kT (/cf:U Ki* 30 

*«E^t^»tttto««**tt3efc % vttwbste 

* 5 10 0HJb, 1506ilT-e*5^i:S:»ai:t5«« 
EMKtt. 

IBI#*S6] ««E»S«*t. tt««LEfttt««rlBtti- 
SfgiibgRi:. E«ffiiW£»a>fc ft* fifths/ Ki, t£ 
K*±E««E«Kf*:^*i-LT«*taiiliS-d:i 

Si**"t-*»ftEttS«fc:fct*-C\ K<D 40 

±E««E«aff*sBI*« l 5 <n\ ^-Tftfr— 
^*ftE»«W-e*>5 C £ 

[0 0 0 1 J 

^^/jr«ftE&^flc&^^ix*ffi^/hKMEtS^H^ 

««9, w^sKftttafttEfttwffigtta^Eaafr&^-t 

^tfflv^/hS*S*o««E«IS«^B8i-«»c 

10 0 0 2] 50 
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2 

«K«>«PW«I*«-fb^fl£ 9 «EE»fc«:fiJjfl LMUttKiB 

[0 0 0 3] — ^ s Stt<tS:flBrt*|6l^E«-r5ffirt«« 
E»flJ<o»«E»ttfftt. CoOJ:5 4ai«MIS:± 

So ««E»«<^iKEe**ft^fc*(w, (l) 
(He) ^Kt^^i, (2) X%'h£< 
-i-Z^-t, (3) B^ttSrrai±$-fr5r t«^K*S*L 
5 0 

[0 0 0 4] %mt) (He) Sr^C#<-r^fc^^^, 0fJ 

, C o C r P t <&£«ttl««fr<0 P t a§ftD*&Jtt 
U , mS:*^4**ifi (bee) <DC r XfiC r £ 

^^^|73| (1 9 9 3?) 15 5 6 91-^5 5 
7 11 (J. A p p I . Phys. , vol. 73, 
(1 9 9 3) pp. 5 5 6 9-5 5 7 1) (cE*fe$ixT 

[0 0 0 5] tt*5, S5«f«E®?:lim-r5fc«)^»i, f 

tt$8E^S<7>^i¥ t i»B«3K*flfB rOgBr • tS: 

->f— h^^if^v-3>- ^->^ "^^> 

3-*y? 29§ (1993?) |3 6 7 0~3 6 7 2 
I (IEEE Trans, on Magn. ,Vo 
I. 29, No. 6 (1 9 9 3) p. 3 6 7 0 — 367 

2) l;E«*ntv^. 

[0 0 0 6] — >f X(S:«<Ofc«)(0^ffit L 
^Tff^^tSitcO (110) IE^1^3£{*:i:-rS^0 e B ^ 

^<7)_b^(*:^vi^ffi3gco (200) idr^i^^^ct-rsgi 
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&m^l 0-289437 



^ »BH¥7- 5 7 2 3 84§-KE*$ftT^5 0 

t^7^7>f K 7>fyy^^ 17 9tf8^535 
1 ^—v? (J. Appl. Phys. , Vol. 79 
(8), 15 April 1996, pp. 5351 
— 5 3 5 3) trffi*fe$nTV^« m-CvttWtRliB^ 
ft/hWi (^9**—) <£>fls:SN I s tt«ttBt*0«t£ 

[0 0 0 8] 4fc, jft#/>fX«rtt«i-6fcA^ % f£5v 

(Hf) £r*£<-r5 
^ffi^#dfj^8 - 7 7 5 4 3-g-^«^-C«5e$*bTV^ 

[0 0 0 9] ME*y-f XSr/h$<i-5i*^, 

[0 0 10] -T#;b^ #MHS6 2-2 9 3 5 1 1 ^ 
«KEtt$ftTv*5ft«tt, #WH4<z>*AHftK±^, 
&«Tlfi«&r/«tt* Lfc««E«S£<*:-e*> 
ot, £«<fc£«TiftB ^olfflt;:, Ti, Z r , Hf, 
V, Nb x Ta. Cr, Mo. WOft^>*<HlS 

[001 1 ] * ft* ^^Bg 62-293512 ^SRld 

Nb, T a , Cr, Mo. W<Dft<D'J?fjt< t t> 1 ft^TC 

te^LMttl^ Ti, Zr, Hf, V, Nb, 
Ta, C r . Mo, W<7)F*W>&< t fc 1 McOfLM^:^ 

tr&« x <b * £ m t &m tkiMm l tz * ma *■ ^ 

[0012] it S/Nlt£faJb£-ti:£ t t t>K, 8* 
frf4£fo±£it£^tetf^||fiip 1 -2 9 0 1 1 8 ^E 



[0 0 13] ^<b^ *ffit«f*Jl^PiB*wffi*S:»JbDL 
fcfuj* (Cr) TlftSSrfflt^cCT^v?^— ^/u ^-y 
7/7^ K 7^/^^63#8^ ( 1 9 8 8^ 
4fll5 0f) 3 2 6 91 (J. Appl. Phy 
s. , vol. 63, No. 8, (1988) p. 32 
6 9) l:ffi«S*iTt^o - T±t!l^i^M^§rgs 

10 ^T|6i^iB!|£L^««^^{B:«-f-SfcA. SftfiKftEfttt 
fttUt, *«i«tt»^IB^a**jR!WbfcC rT* 

«MIS3M - 6 4 9 1 4^il:tStt 

[0 0 14] 

[^PJ^ftLJ; 9 drt^SB] ±E#£^7- l 0 l 
5 0 2taaffi*(OtlE*m i"4fc*i«KtftJBT« 

/eft ^-^ r£ ftti^ft^zmiiM^i&^ttijj axm^ * * 

[0 0 15] £7t. ±M¥7-5 7 2 3 8^^^ 
Etttf>«*tt*Ji* 0. 5~8 nm<05»S-eBtflCS:W» 

[0 0 16] _bf£^^i|Z 8 _ 7 7 5 4 3-^^ (c 

Nt*«, ««A<offl«a5-ft*^*t<49, «^E 

40 H f < LT«Ef£/>f X£r/h£ <t-5i:, ««*<7> 

[0017] i»»Ufc«»«tt:a!— 5/ KttW£«flfjis« 
K«E»«E»^f><^f¥*««->£»fe4< . /^X(- 

[0 0 18] ^<Oftiico^^K»f 1>, &JRTift/l<t 

50 Sffi^S«5fe«Srr6l±$-tt^:44, S5j»E»««^*5{t 



( 4 

5 

[0019] sfetc, ±E»#tt«or^Tas*Ms&? 

#<45, ff^ftfg (TECHNICAL R 

EPORT OF IE ICE) MR 9 6 - 4 (199 
6-0 6) C (7) - ^ (ro^Tffi^^^Tl^ 0 

V/k TS:— 36tttr«oT*5< ^IlKcoffiSrii^S^ 

fiTww^ 1 . 5 ix mX 5/hSV^«ftt^y KT113 0 d 20 
B£l±.(D*— y<— ?4 b (OW) j>mMl^teZ)o Z<Dtc 

[0 0 2 0] #8«©j([l©Bttft, ^JlTiftif £Sffi 

s. *$£w<D'm2<Dmm±. *^±3 4«*E*tt**r 

[0 0 2 1] 30 

Z r , Hf, V x Nb N T a . Mo. W, Si RlfA I 

[0 0 2 2] ^o«ftEftj«Effo*«tttiM«tt. £b 
K_LE^ 1 ^7£*W^fe»rinfc / >4< <t h 1 «tf>7GSf 40 

-^y hSrfflv^-tJJjt-rs^ *, Fe, Y*0 3 ^<^- 

[0023] ±EBMfc«w*ti\ fL^fiS8i;S<D& 

!t!;<7>5^/u%^ib 7 o^evu'%co$Bia"efc5 c ir^ff* 

fi\ iliin/cm 1 cOtcsB^? Zr"C*5i#l±ZrO,T' 50 
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o**K ±EBWk*^*Ktt e t'HIJB4»-e^'ft^* 

coa^ft^-T^i: £fi, Sl^t^TZrO^f^ 

[0 0 2 4] ±E*10BW**fiSi-5fc*^, 
*«W^««E««E*fi. SJfi-httl, Ti, Zr, H 

f, V, Nb, Ta, Mo, W, SL Al ATfYfab 
45*l^5E*W^6»i4x^*< <k fc 1 S^tu^^ 
Kit*. C r XJiV^^^S^2<7?jc^&r>'^iRS:/>^ 

&t>*C oS-&^<o«ft«^e>/j:5fflf«E«*S:E«-f- 

[0 0 2 5] r <7>««E»«Effo*«tt*M«fi, $ fc 
i:±ES l <Otc*Wt5» 5>JBtf nfc*4 <H1 io^i 

Sf* b< . 5^/u%^6> 5 o-=e/u%o©iatr*>^c tfr 
<£ *9»"£ bv\ 

[0026] i2^»5vT'fc^^, m^mmmft 

'Pt£< th l *yu%W±*tr^t^ff* b< . 5^e/u% 

[0 0 2 7] ±E*l<??Btt*aj*-t-5fcft^. 
*«W^>»«E»«E*tt, a&KJbfc, Ti, Zr, H 
f.Nb.Ta.Mo.W. Si, A lSOT^f>45 

ffi i OTc*w^5>»fin^*< t> i s^Tc^o^b 

^Btt^HWiSrEitU ^^Jbtc^aTltU^^^C 
^XojttttM^e>«Slff«EflUI«:EBi-« J: 9 K b 

[0028] z.<DMnmmmftmm&<pmm&, mi 

(Djimt LX. N b J^<7}7U3lt £ 1 1 

S U\ f bff*L<H, |R 1 <7>5c3f#N b W^cotl^ 

fr±E*H7>5c*«^?>Sfin*:'>*< <t l S^t£* 

pliBcoS;** 5 ^^ * MJB ^ * ixT t> 31 b3t * * 
t\ ^/c, iE«ft*^*tt. ft**tt*^**S:#i- 
Zik&Vok\^X* ±ES 2 N b <t ^ftl 

0 5^%^6 7 0 --e;^%(n%&{mx*foZ> -i 4:^ff* b 
< , 5^/\^%^h 5 0^-/u%<7)?SlST*>ac dr^J; «9 » 
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[0029] ^-rn^#-&t>, «ft«o*#5*/u%* 

»LtO. 1 a t . 5 0 a t . %tf>ttH#if* b 

< , 1 a t . 5 0 a t . %^>g6H3* s <t *) ff* L 

[0 0 3 0] *«tt4»BB«tt, 

[00 3 1] Z<D£ 9ft«it^ot^-CHW-*-« 0 #NB*t£ 
3o 30 

[0032] $h\z. ^rtico^h. mm+mm 

11 ^f^^lOnmJ^l, 5 00nmKT^)|5it* 
fcSr ir^if* U< , lOnm^l 5 0 n mJ^T^SB 
H"C*>5ri:^J;9»*bt^ Wlf^f Onm 

!»/¥S:*JfflJ-rs^^«jilU< . * 

Sr5 0 0 nraKTttS^<!:^l<, 50nmJ^T 
^tSlt^J: 19 #f£ ll^o 40 
[0033] Ti, Zr, Hf 1 C0tc^{1 x C r 

cr^»2^7cii5jcu. mtvo<Dmx*t£& 

o T t> J: l \, 

[0 0 3 4] cne><o»ft*S:^tr*«tt , t I BniHi, X 
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8 

i^ttu se>ir. Ti, zr. h f m<Dmi<D7t.m 

<t«AE£tL5 0 ^nb^BMb«ttll)l+-CfllWUTflq9Ei- 

[0 0 3 5] ^-Tix^»-&t>&«T«fiStt, Cr 

XfiC r ^T^AL^ig ( b c c mm) XtbZZt 
£<bi::. (hkk) Eft, {*J;Lf2h=K 

k = 0ffe5 (10 0) ia^]^^i$<t-r^?S a B B ^itSr* 
t5Ci*SfftU*. AMTJMtt, Ti, Z 

r, Hf. V v N b . Ta.Mo.W. Si, A I %<D 

Ti, V, Nb, Mo(Drt^)'>Ji< t h 1 S^jnc^Sr^- 
tfw£ri s 4f*lA\, ^fLb(D7cm<Oft^ TL S i 

*«3g*rBie>*v^z r, Hf \ttti?ti&£*: l 0 a 
t. %. Sat. %ffi*-es-trr i^*'i>St*#JSSr« 

[0 0 3 6] &KTifiJi*±IBOj:9«-ff'i>3t*fllig 
(bcc) r XliC r Sri^i: t-S^&i rt> 

0, ^-co (110) ^ B H B fe-7-(D^t S«r % A;fr««5f6* 
«5e (hep) CO C o S^^^cOiWffifE^g^ (10 • 
l) £ 5 «t 

i:, 4 G b/ i n l JW±^ffit^i2»S*^*J^-Ct>+^ 

^JRT«6IRS:C r -T i Xi*C r -Mol^t 
T i Xf^Mo<D^ADSft^ 1 0-3 QW^Voh-tZ 
t, C o - C r - P t K^OffiFflLIEftS <t CQ^te^- 

1. 5X10* i4 Wb- mJ^±(^^:^ < , ^^<t L 

[0 0 3 7] £7c. ^JgTi&^ii. HfSEftl^eAS 

(io-o) &fimmt¥fttte%£?izmfaf&& 
b/i n^i^Kv^ffiseflf^fet^-cfc+^s^aj 

[0 0 3 8 ] 4k«Tll!sJBco/»^ji, ^tt^felS^/?^ 

<tP)tl<^^Eb^J:oT, lOnmJ^Jr. 5 0 0 n mJ^T 
[0 0 3 9] £/c. Pftl^tCoS^M^ltt 
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nm«T<t U i%mt)H c^l50k A/mJ£J[_b <h ~T3 

e>*t**>-C#SUl\, 3 0dB«±^)fiif41fe 

(al— »<— 7>f K OW) «FttSr«BEi-S*:^^tt 
«K*H c (13 2 0 k A/mJ^T«t-r5 r <t ffi» £ L 
v\, OWI4KTW)|«l:J:9«|£Lfc. ««3«-*#ii* 
tl^{£^ftm^-^S*^^E lFih ^co±{^^^ 
KfS-^-E 2 FftotlJaf#S:ffftofci:#^E 1 F 10 

i <E>«B#E 1 F r tOJt-C^lfcSttSo 
OW=-201og (ElFr/ElFi) 

•aEfcJtrtJS-arfco <&Attflt-»E 1 F i <7)JBj£#tei!frE 
iSJSSrtl^E 2F0 1/ 6S:ffl^fe 0 
[0 0 4 0] Sfc, SE«NP^*5*t5««IB»jSE*J3;»-r 

Lfc«B«3fc««B r t/CS t (B r t) rt>2 n 

Wb/m (20i/^«^ny) ^ lOnWb/ 

<, 2nWb/mBUh, 8 nW b /m^TTfcS C k ffi 
[00 4 1] Sfc. gttl^^e-^ y h v i s fi, 

0. 6X10' u Wb '111/1^1. 4X10' u Wb - m 
1?fc5:i#ffS U^, £ bK. E»4fclffi0>!lfc3c^te«: 
^-TKV/kTcofaii. 100«lt*>6^ if*/^f 
X^/h£<, ^§2ii 2 4 1 HI 0 5 B#f B 1S(I t T ^ 
W^ai^O^>^3%JWTT'S>-5^T*if* LV\> £fc, 
KV/kT<7){ttte> 15 0«TT?*5t, »*y^X*S 30 

4tlc:KV/kT£: 1 3 0£lTk U #iB 
RBAHr ^190 kA/m^Ti:t5^ v IE® h 9 s> 
^Tww^ 1 . 5 mWTCO^M— y K"Cfc^-— 

K£r4 0 d BK±ii-Sr.t^tg*0-eJ:9»* 
Hr^o aBiSHtt^H r tt. 16 0kA/raHJ:t'*)$: 

[oo4 2] wfRiasss: 2mu±\z^mt u #/i<o 

C r , Mo. W, V, T a . Nb, Zr. Ti, 
B , Be, C, Ni-P. NiAU S3t<0'># < th 40 
— iZlZ.tiZrflftt b"C, S£J¥/^0. 5nmJLU±. 2n 

[0 0 4 3] Sfc, ±ffi*l<7?BWS:«*i-Sfc 

r <tc7)|g (B r X t ) £ 2 nWb/mJ^_h. 8nWb/ 

mk*T<t U S«Mt««*— * >- h^O. 6xiO" 14 

Wb • mJLUJh, 1 . 4 X 1 0" 14 Wb • m£lTt U 50 
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KV/k T<0{g£ l 0 OKh 1 5 0J^T<t Lfcfc 

[0 0 4 4] C<7?fiK«tffiiSfflEft:(C*3t^T. ifSKV/k 

««E»«^«B««*S: 16 0k A/mKi, 
1 9 0 k A/maT^t5^ LV\> £<btc\ ^ 

[0 0 4 5] £bf^ ^fn^«^fEi»jo^T 

mmmffitD^'bm^mZRa&O. 3nmWi:, 3 
nmJ^Tcti-^ — y KS±*J&S0. 0 2/im^i, 
0. 1 /im«TTfc?cSlIi?±t^^W^U^ ffltflc 
SS^Ra Srft*J:9/hSi^fl[i: CSS 

«E«JB±^«»BISr«fiJibfc«Jc ^^^Srffiv^r^ 
otWH*DDia«:»*UfcO % Al-CrWSiiMi 
*2&ea*£C*J: Miaotil 

5ra«355|n]jBSn50-C»* 
[0 0 4 6] ££>fw, l^i*tt<0««[E»ttE»^*5l^T 

[0 0 4 7]riil:iiwc, (W-Mo) -c^^j^ 
>fb^, (Zr-Nb) -NL S ijN^CO^k^l, Si 
O,. ZrO,f(OS?W, ^6^B, B 4 C, MoS a , R 

&>&ffi&'&i,tbZ)^kx\ mmtm&mmmzit^x 

[0 0 4 8] ^fc, ±E^2co@KlSr«^;i-^fc^(w, 
**W<^a«EttSS«tt, JbE^v^-r4x^^««E»IK 

Sft58«^y K<t. Kft^s/ KS:««E«fflEff*w*t L 
[004 9] ^^mMEtg^Sii. JiE«K«l»St3a«S 
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[0 0 5 0] tk«tt#:^e>ft« 2tfc<7>>--yU KS^O. 
fe, 0. l/zmK±tt5riWS U^c 10 

fS]^Ml#i: J; otffi^CMt S ^ ^ (: 

m<nmz t tafBse«B r <^«b r x t<Dm&±m 

[0 0 5 2] 

t l«<D5c**>lMfctt£* m2<D%m (#J;ctfCr) 

fc^tr^A: («K:tfCrM) a»*> 

Ji^jRTifi«2xa ? ffiaffiftS3^arjB»*$tt. £ 

[0 0 5 3] *«tt(0*4kJRa« 1 He, Al-Mg 
TOiCN i - P*6o£ Lfct><D<Di& % ir ^ ^ ^ x x 

ik^%Mk#7*, feMtittf^X, ^*>\ v"JJ 30 

y^^^?)i5Sfi^fflV^n-5« Al-Mg^M 
&fat-tZ>mSte, Ni-P x N i -W- P^-co^)o# 

S:l-obv^ 0 #Kt£<o#&jK&K 1 <Dft&te 2 . s-r 

>^^fdi, 3-0^ 3. 5-T>-3\ 1. 8^>-^ 

[0054] im&^mm 2 y <om.^\^<ommmm. 

[0 0 5 5] C^<i:5**ii^«tt^P B 1Si:-rS<^fi 
ffll) *c:tt&JRT*»2*sflFaEi-5 0 #«te*Bfl/B 

2' ^Cr-ZrOj-NtL, MTit!ii2^C r - 
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2' ^)±H»2(0#BtttHiiLTC r-Z r-NS 
*/4U-C*5t, ^^^®J^:^com2 0#^tt4 I F a ^^ 

[0 0 5 6] *«tt*w«o«**foi^»iB»fttt^t: 

W<Hi:i\ W*tf*JKtt« : fra«2' ^Cr-Zr 
Ot-N£U &mTMm2ZC r-T i<&£ii-*ttf 
Z r £T i ^ift*«fPtt<7)^bS6*^»«ittf5t/^if 

[0 0 5 7] ^ITii 2 J*. C r XII C r ^T*f£<k 

^JSTite/f 2ii, Ti, Zr, Hf, V. Nb, Ta, 
Mo. W v S i , A 1 *£<Dfy<D'pt£ < i t> 1 M<D7zm%: 

[0058] ffimmmm 3 cornet ttii, co-19 

S^/oCr-egWoPt, C o - 2 0JST-%C r - 8 
SWPtfCMJ^Co-Cr-Pt^ Co- 
Cr-Pt-Ta, Co— Cr— Ta, Co-Ni— C 
r. Co— Ni-Cr - Pt x Co — Sm x Co— Ni 
-Pt, Co-Ni-P. Co— Cr-W, Co-Cr 

i Otf^l^^o 

[0059] ttftEfftttf^a. #cdc 

7 4*???*^ 75^ 10^ 1 9 9 4¥ 
5^150^61381 (J. Appl. Phys. , 
vol. 75, p. 6138 (1994)) KiE*fe£>* 

[0 0 6 0] Mitf, #«Sr-t*t-P*tglJ>flrO*BI*-e« 

Ufc. riK)K*«=tt±*t^W^*]E : 5 x 1 o 

-*to r r j^t. mmumum 100-30 o°c a 

r lf*f£ :5 — 30mTorr, gAlA : $ — >fv V 

t>fX^6^yf(:»lt 1 -4 kWCfcSo ^tt^ 1 

,) ^m2(7)7t;^ (WilfCr) ^feftS^-^yh* 

V'&btl&o itiXDjjfet It, Cr-15at%V-5 
a t%Zr^4l:, 10-e/U%(7> Z rO^^fllfc 

[0 0 6 1] ^fitttt^WWtt, ^^^e> 1 5 orcotSH 
CO^KT-^^L, f^Sft^l 5 0t^S^, 4 00 
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&»jfti-5IK<E>&lKJ&«5:2 O CCEJUb, 4 0 

[0 0 6 2] (HWjl) ^@6 5mm. f^g20m 
rru J¥£0. 6 3 5 mm<Di£^mk# 7 

f:A r tf^T*. #rlE#^i±;>J2 OmTorr^Cr- 10 
1 o-e/u%Z hSr^^y^tS^tHJ: 

^£0#«tt«t>MJf2' Sr"2 5nm^J?Sl:MU 0 

[0 0 6 3] ^KtttlH/iSr^rita^iSttLfc^o-fe^ 
■Ctt. a**»ftH*rnr, Cr-Ti ft 
Tifei2^3 0nm^J|^{;, Co-20a t%Cr- 
8 a t%Pt^?>45lfi«iESl3S:l 5. 4nm^l 

&*mm2 > % ^mrmm2, ttttEOT3«raft£L 20 

T#*a*e>«j*3ft5«SMt4 «r»*a*S8Jt«lw 1 3 n 
ft* J: 5 »(W»Jt«cJ:9j||»jBl5S:* 

[0 0 6 4] ^— S?3i^W^«t9, ±E<OCr^* 
J&t£*raJf2' idfi. Crd:N^!H:»L-C*3j:t3 

■e*— (dN (e) /dE) <h it, 

HoV^TIi3 7 9 e V, C r (COV^TiiS 7 7 e VCOff 30 
[0 0 6 5] ftjo, ^A^— M:§4*l5Fe , Y 

flre>*«w^tt»»uftv\ tr—Vv h^^^A-r^jc 

YtOjIiZ r O^WriD^Wi^^t 
ft#««ffc$r»WJT-**fc», *>6S*^*S:*W*lx 

[0 0 6 6] ±B«ft|E«K*^O^T, 
ISS:7 5nratUfi8$»#ttS:i(l£Lfco t#ii 40 

— yuK^ty/fiSrO. 2 5/im<l:Lfc 0 ty^lM 
t430MA/cm^U: o 172kFCI (4 
1. 03MHz) M80kFCI (4 2. 9 4MH 
z) KjfcttSfcB^te. 5kFCI (1. 19MHz) Id 

fctt^m^s^K^jti^t-^i-L-c-tn-ett. 22. 6 

%, 18. 7%T-fcofc 0 IOi3i:?f^S<OI±i^ (S 

LF) ^2F(^B/^X (Nd) (7)|'I^SLFo 5 /N 
df;£. ^Jxfn, 3 4. 7, 3 5. 6"C*>ofc 0 -f"ft;h> 
^ftS-C/TSniSiS^t'li, SLF/Ndii, ttl 50 
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-etl, 3 0. 8dB. 3 1. 0dB-efcofc 0 
SLF/Nd = 20 log [E (5kFCI) pp/ 
2 N d] 

JbitT-N d ffJ|l$tf>Sf«M\ 172kFCI<hl80k 
FC iMLT^fK 0. 5MHz^f>62MH 
z. 0. 5MHz^5)65MHzi:lt, 
[0 0 6 7] ±EB«E»ttttfcol*-C\ X«f-f77 

t^^bftZ&tft ^ii 1 1 0<7)<^fg£>ib*L. 2 00 

mtfftf-^ttBif)5>ixft^ofc 0 tfc, *«E»«^je 

[0 0 6 8] ±E<7>J:5^r:wS8«;EftjaEflctt. fittftft 

ftj¥_hB5£tf*6 5 nm/t^hS 1 nm^»PflT% IftEfifc&ffi 
tfl 7 2 k FC I frb 2 0 0 k FC I S£fC0t#. 
bw|(IE«*flEfc»r5»ail*jftoW*w«-fr*s*S 

<ftofc. 

[00 6 9] ftib\ ±E?-yy Mr/fH^cZ r CMC 
fttTT i, Hf, V, N b , T a . Mo. W. Si^ 

[oo7o] <jt««i> «iE^ra«^a«s:a=^», 

1 0%»Ot/cA r ^.x^T*, Scm^^£E^2 0m 
T o r r XC r * — $*s> hS:^5/^n; tl:<t 9 . 
S*Sr**TLfcC r^£*>bft5#«tt:*|li]Ji2' 2:2 

■c««tE««EffS:»*u, saasmwtsra^b^o -t 

'<v9 9—Vy NtmSrZ r Oi«:*#UftV*C r-^ 

[0 0 7 1] -?:<73;|£^ 172kFCIM80kFC 
ncfcttSHJ^Ii, 5kFC I^lt^luS«<Ot±i 
^l^UT^n^n. 2 1. 3%, 17. 9%T-*>o 

SLFo./Ndil, ^tt^n, 3 2. 9, 3 2. 2Xh 
ofc 0 -rft*>*>»«**-eii. SLF/Nd(l -ttt-€f 
3 0. 4dB, 3 0. 2dBTfcot :ixb<7)8 

*^e>. nvm 1 ^jt^JtRw-ctt. ttj^awe*: s 
l f/n d ^(st-ts r t as5>a>ofc 0 

[0 0 7 2] (Jttfc#J2> ffiE^HtttK: 

S^ai^^Ar^^^t, fel^E^20mTo 
{z&fjZlrfzmtnt&M 1 <tP^tc LT««E«ttEfrSr» 

fiKu/c 0 -rtetih, *it%tt?mnmm 1 nEt^c r & 
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[0 0 7 3] ±IEfflE#(rov^T««*»»ttS:W^Lfc 
172kFClH80kFCI (r*5(t>5ttJ^ 
li, 5 k FC Hci3^5ffllSc|f4jft<7>Hj^tratL-C-tix 
mi9. 3% s 16. 2%T*fcofc 0 *fc, MaZII?^ 
&<D&Jjt 2 FOjffi#/-YX<0#J^S LF 0p /NdJ2. 
tt-?iX2 2. 5, 2 1. 9T*fco3t 0 "t-*fo*>*HR* 
SLF/Ndii, -tiX-Ptl, 2 7. ldB, 2 
6. 8 d BT*fcofc 0 

[0 0 7 4] mti&M i KJfc^Jttfc 

F/N d ^i&T-T 5 C i: frftfa-otzo 
[0 0 7 5] <Jfc«0lj3> JtlR«2i:PHRJCbT, 
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ZMlS, Ltzm-xmMm 1 <t LT«»E«ft«Efls:«:» 
/&Lfc 0 i-ftfo^, ^RWH^SStt^ M« 2 ' Ui^Hf 

[0 0 7 6] ±SEJSE#:Jr:o^T««S««l»{4S:«£bfc 
IS*. 172kFClH80kFCI KfcttSttl* 

it. 5 k fc Nr*3itsmsts*«oHi*K»LT*n 
-em 9. 8%, i6. 7%-e*>ofc. m^s^ 

&60&^<t 2 F^jSEtt/ ^fXoH^S L F 0D /Ndlt 
10 -ett-ett2 8. 1.2 7. 5T'fcof: 0 i-*fc>*>*t»* 
S L F/N d li v -tiVpft, 29. OdB, 2 
8. 8dBt'fcot -ne>^B«lE»fflE«s:o»«t4#t4 
£:* 1 i^^i~ 0 
[0 0 7 7] 
[*l] 





%m 


Ml 


ifc8B2 


ifct*3 






Ar 


h 


Cr+ZrOt 


Cr 


Cr+ZrO* 


Cr 


B r t (Gum) 


62 


54 


59 


64 


B r (kG) 


4 


3.52 


3.85 


3.54 


H c (kOe) 


1.91 


1.75 


1.83 


1.78 


S * 


0.735 


0.719 


0.739 


0.714 


S 


0.831 


0. 785 


0.822 


0.759 


v 1 s (E-15emu) 


1. 10 


1. 16 


1.36 


K21 



[00 7 8] ^ 1 Id^LfcB r t , S *. S , vis 

>y ^ -e^ y TvUX\ I152t (1 9 9 6) 4 1 1- 
416H (Journal of Magnetism 
and Magnetic Materials, v 
ol. 152 (1996) pp. 411—416) 
(HfSa (TECHNICAL REPORT OF 
IEICE) MR96-4 (1996-06) lz:E«c£ 
titi^*ft^ffl^/c 0 ceo v I s i:»i*ME»««tr*3 

[0 0 7 9] iSISEfiWEft (2F) 
/>f Xcofil^S/Nd SrJJc*-e^«|Ufe 0 
S/Nd = 20 log [E (2F) pp/2Nd] 
172kFCI<!rl80kFCl T*$J5e L/c S /N d <h 

nw*Ufc«*IE»ttE*75SJt;«M 1 , 2co^-nj;<9kS 

/Nd ta*»*p«6^a;^ofeo 

[0080] 172kFCI Z> / 4 X k v I s CO 

M«T. USS^J 1 ir^LfcaSlfS^^N d KJt-i, 50 



7 2 k F C I ^*3*tSm^tt|llfiMl0^5H:««ll«r 
Jfc^*#a»otf:;fotf>l;i, S/NdttHJSMl K*Ufc« 
«E»tttto**t>*a*ofc 0 ^Jx6oe*«rH2 art>(b 
El 7 b tc:^i- 0 

[0 0 8 1 ] (^12) Iftb«)*iUE»JI#^oV^ 
im— 5/ K&fflV>-Cjgj£»«r^ffc$i*\ 2 00 kF 
C I lw*5lt6«K*«M*ttSrW«Ufc. -t^jg*, 2 0 

0 k F C I tdiotj-5tti^^ft?Hg(i 1 8 O k F C I |Z*3I* 

^^com^^Mt^R eMS LF/Nd, S/Nd^ 

[0 0 8 2] *fc, wft&<att«EftttEfr 

i^ov^T, HO KSrfflt^T««E««E*^iate»Sr 

«-fk$"tt-6CitwJ: «9 ^5/ K(D/?iihm$:tt^, 

1 7 2 k F C I l-i3Jta«BS«||MW4SrWfflLfc Q 
££3L hm=56nm, 6 5 n rru 8 1nm<7)I^t' 

r/S LF/Nd, S/Ndj&SJttfc«CEttLfc««E« 

[0 0 8 3] <Hffi0)j4> JftS#;*EE;fi«: 2 OmT o r 
rC-Sat, A r 3%X(i 
5%<t Lfcfd!li3lJ£#J 1 OE«i£l*H$i;: Lt««Efttt 
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fc. -t^3fs*sria8^*-*- 0 ^mzmmux^mte^m 

~5%<t v I s»±/h$ < ftofco £<b 

«£3-5%<!: Lfcifr&fcJfc^SEl;: v I s fi£l3:/h£ < ft 
flltt/h£<ft5o ft*S, £*SS«I»flWS3%, 10%-C 

[0 0 8 4] *fc. ^att+BB/i^lKffS: 1 0 nm^b 10 

[0 0 8 5] <H*£0ij5> tia«trS*S:«*D 
LfcA r JfX*PX\ ttcmif^&t} 2 OmT o r r T?*/< 

»J«Ufc. »lf^lO%SiDlfcAr^ 
+ Scm^^JE^2 OmTo r r T'C r 9—>fy h£ 

«5JB2o#H»tt+IW»***U «tt«t«l fcRI* 20 

[0086] g2^atttr 0 iie^g, ss^2 5 
ot^fts <t 5^jbD«i**u"rv^*:», ks&i, 

[0 0 8 7] :Ol«E«|*W 1 7 2 k F C I (4 
1. 03MHz) M80kFCI (4 2. 9 4MH 

z) Visits Hi^Xt/mStS^tt^Hi* (SLF) <h2 30 

f«/^x (Nd) cof'i^s LF/Ndj4. i^-m 

[0 0 8 8] <Hif£#j6> W3&^ffiV^««-N.t/ K<0« 
AttftaHS:Bl9li*t. IfilliCol^lIM 

ft 5* 1 2 0 *Mt5« MRi^lilOO 

1S^K9 0, T/^tHftS^ 40 
40, Ui^* M>bft53|felSffcl 3 0, feo^^/H 
2 0, ^n-f rt>ibft£±£l^T 1 1 0 SrJg/SU #J 
Wr, 7tyyyi;J;9 8ft^yK2 0 4 tLfc o 
[0 0 8 9] »;l::wiWS^y K*flH*fctt«E«3S« 
<o**M«4»iaSriai 0(z*-r 0 c*>««E««ltfi\ 

ttftiBstKff 2 o 3 1. zti&tzf&jjfa^mm-tzmW) 

^2 0 2 ^ E»atB£ffld>feftS«5&^5' K2 O 4 
<t , 5/ K2 0 4 SrttfKEAKtt 2 0 3 tCx* LTt@ 

xtilift^-^S/c^O^^ K7-A 2 0 5 ^ K 
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tz.^(o^mn^\t^mm^2 0 1 £rw-rs 0 

0. 2 5 /i mcoffilSltffit btifcftlSttW^fts 2 

SM^2 2MA/cm\ $£Mlftft7?±*, "fft^ 

co^^ i/^-fe^— ^ffi*-C<75jf ±iS$S:7 2 n m <t L 
T\ lfflE<^«ftE»tt#Kov*-C 1 7 2 k F C 1 T*«« 

[0 0 9 0] <HJ£(JiJ 7 > 6 "Cffl t ^fc««Hggt«b 

\Z0. 2/imf£ttPBT^^«Ktt^bftS2tfc<75>' 

ffl^fctett, **«5 tlB«^bT««E«a*0«« 
^tfe«H4S:f¥fl6L*: 0 ^<OJgSI, 1 7 2 k FC I fc*5tf- 

5 k F C I (DMiL^^i^COmtKDm^ 
14, ^»*SSt 2 5// m^JtPHT <b 

ixfc«C«tSfeft:^5>ft5 2#c<7)i>-,u KI^ICM^tl 

T?>lxfctt«i4ff^?>ft5 2&<Dis—/U h*m<Dm\zMf& 
Zftfc^y KSrfflt^fc*&^*^a^5^«|«B^*# < ft 

[0 0 9 1 ] <^i£^j8> 3afi«6T-fflV^fc«ft»fita 

£D*«s<7>*«4«tt/ii:. z<Dmm&m&m<Dmz 

BBS * ixfc««tt#«ttS fc^irB^ffitrilr J: o 
Ti«Sft5««^y Ktfflv^KJHi, miO<hl^j- 
^«rtT?««E«36«S:*j«Ufco i«Sl:fflv^cBSE 

O BrXtttl. 5. 2, 4, 6. 2, 8. 5. 
1 0 n W b /m (15, 2 0, 40, 62, 85, 10 
0^^^-^^d^) t L/c 0 BrXtSrl. 5nWb 

10nWb/m$:it^, 2 F <Dltit)ltt$\<*i><D<D 

fto/Co 

[0 0 9 2] <HJS0ij9> ^g6 5mm, rtg 2 0 m 
m, /?£ 0. 6 3 5mm(0^7^f>^^Iffii:Mf L 

tuts u « , s« * *BSEtt n n , 

'^:;ALKi& 9 tb L^i^pJC X 1 0' e To r r U 

[0 0 9 3] SffiSratfHSL DC^fy?^^ 
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y^mm^xmrn^-r^M^m^mmi.. tssno 

%^ADLfcA r #X<PX\ JikmtfXEEJ32. 66Pa 

(2 OmT o r r ) trC r - 1 0^/U%Z r 0 % #—tf 
y b£*s<y?^ZZt^£<9mtL&)^mitlsfzZ r 

& 2 5 nmOfJl:ML/c 0 

[0 0 9 4] ^t4^r B ^^^^Oi$^b/c^Dir^ 
Til. ^^^r^Oi^-r^. Cr-20a t. %Ti^ 
;6^&5^STiftS2£3 0 nmtf)Jf:£(^ Co- 2 
1 . 5 a t . %C r - 9 a t . %P t 7^ & 3 tf fgfEli 10 

[0095] sti-* r. (Dmnmmm 3 ^>±^ 1 . 33 

P a <^T/U=f^JE60fctT^— ?y 5 kWcOt 

^AP^T, BW 9 n mOi i Ltft* ^feijS;Sft5 
«««l4«r»j«;Ufc. fit, »Ml4±fcR*tt^ 
— ^yix^n TA^/U/K y ^/U^co^^ 5 Sr^j* L 
T2. 5>f V^lKiKT^ Ufco 20 

[0096] a— v~ftmz£v±mm&*pmm2 > 

vis tel. 4 X 1 O' 24 Wb • rru Hciil 78kA 
/m, Hriil85k A/ml?foo/c 0 — 

[0097] _bis^^^^^icoi>r, stftW4#± 

^ftO. 3/im, h75/^(Sl. 5/im, »1 70 

OiKll^y h\ W^flJfciv'— /^KIHIffiO. 2/im, h 

^5>KSrJBl\ ±^xMWL&&i:4 OMA/c m 2 <t 
U Sl2t«$30 0 kFC IO^#(OS/Nd(Dfil5: 

[0 0 9 8] 5. 9kFC/mm (ISOkFCI) 

^tstti^te. m^w^iScoffi^(w^uT4 5%-e&o 

/h 0 tfcftat^Sll5 19 7FC/mm (5kFC 40 
I ) \Z*S\tZ>m±Lm±&<Dltit) (S LF) til. 8 k 
FC/mm (3 0 O k FC I ) t^*3tt SSEftV -Y X (N 
d) cOfiJ^S L F/Ndli2 7. 2dBT^o^ 0 #C5£ 
-CN dff*$O8?Jgcli0. 5MHz^b7 5MHz t U 
fc. 

SLF/Nd = 20 log [E ( 5 k F C I ) pp 
/2Nd] 

I, HfM (TECHNICAL REPORT O 

F IEICE) MR 9 6-4 (1 9 9 6-0 6) t^HE 50 
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$J3tLfc 0 -t<Z>JB** r<Ottf±aftT?l 0 3TNfcofc 0 
[0 0 9 9] ^X^^^^^otNTl 9 

7 FC/mm (5kFCI) /5^11. 8k FC/mm 
(3 0 0 kFCI) ^fcJt5«*S:lE««l»BBac«L 

T^?>*^BR(OH^m*S:2 5EIff»JL. 2 4°Ctc 1 o 

5Wwsk«uxH4taAoaw»fcS:«*ufco 1 9 7 

FC/mm (SkFCI) «r*5Jt5S^ffl*« ^IIt*^ 
^/Ut^D^^-/ (Tektronix TDS54 
4 A) ~C\ 11. 8 k FC/mm (3 0 0 k FC I ) 

HP8 5 6 0ET«U: 0 l>f tl^IlEtMttS 

[0 10 0] $ b^*5IJ£fi3J^*5tt^&JRTlfiJit L 
t\ C r -T i OftfetU^ Cr-lOgWMo, C 
r-2 0gi L %V, Cr-2 0l : f%Nb$:ffll«S 

[0101] *r<0j£*, v I s(Dffi{j:l xio- u Wb 
• mfab 1 . 4 X 1 O -24 Wb • rat*!?, KV/k T 
f(il 0 0-1 4 0tfcofc 0 H r 7^ 1 6 0 k A/mJ^ 
± x 190kA/mt'liTww-l. 5//m^yK"C 
OW^4 0 d BJ£A±fcofc 0 — *\ Hr^l 9 0k A/ 
m^gx.5tOW^4 0 d BJitn^ofdo 
[0 10 2] (JIlSWl 0> H)S«9fc:IE«W>C r - 1 
0^e/l-%Z r O^- hil^^T, (C r - 1 5 a 
t. %Nb) - 1 0^e/W%Z r Oi#— fy K (C r 
- 1 5 a t . %V) - 1 0^/U%Z r Ot^-^y K 

vtr (ViO.-MoOj-wOj) ^i^lit'15, 

%8SA0LtfL* — ^yh, Nb-10^%S iO^- 
hXfiC r - 5^e/u%Z rOi- 5^e/U%A 1 > 0 3 

m<D#—tfy h£Co-2 1. 5at%Cr-8at% 
Pt x C o - 2 3 a t . %Cr-8at. %Pt XteC 
o-23a t. %C r - 1 0 a t. %Pt SrfflWcftfi, 

[0103] r. CO^^x/ ^ ^ (D v I s Ofitte, 0 . 6 
X 1 O' 24 Wb • mrt><b 1 . 4 X 1 O" 24 Wb • mtfo 
t), ^o. Baft««B<DfR3c5ett«:*t-KV/kTO«^ 
1 0 0 X K) < 1 5 0 <fc V Wg-Cfcofco ^ 

fn^t»y-fX(j:7 /i V rms £ <9 t>'h£ < . 
OW^3 0dBK±fc»), mt)i&Tl*.W>#>bfrtefr<> 
tz 0 Hr^l90 kA/m^Tt\ KV/kT^ 1 3 0 
UTcom&lZ.teOWfc 4 0 d BJ£*±#5ofCo 

[0104] (ItttM 4 ) 9 <t LTS^^r 

fiJcL, a*Sr 1 0%aS*lLfcA r it/xipT-, Sfc®^^EE 
^J$r2. 66Pa ( 2 0 mT o r r ) tC r 9 — ¥ y V 
&*s<y?-tZ>z.klzJ:V , 



2 8 9 4 3 7 
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[0 10 5] t^S, v I s(iL 5xl0- M Wb 
•mtfcO, 5. 9kFC/mm (150kFCI) Id 

fc 0 ^/c±^Tv^$n5 1 9 7 FC/mm (5 k FC 
I) ^*3»t5afilS*«E^ffi* (SLF) £ 1 1. 8k 
FC/mm (3 0 0 k FC I ) Idiotf^SEffc/ X (N 10 
d) (^fij^S L F/N dfi2 6. 0dBT'fcofc 0 
[0 10 6] Ztlb<Dt£mfrb* SH^9fcJt^*Jfctt 

*2j«9mu Kv/k TttSr«3tufc. ^sm. ^cofii: 
ttSifi-ei o i . 8-efco/Co 
[0107] <Jt;^« 5 > UlrSCT 9 t mmz ItSK^ 

SU, £*£S*nL4l*A r #;**T% ^m^x/E^S: 
2. 6 6 Pa (2 0mTo r r) T^^yh$:^/<y 20 

r-fr^5>45#«tt«t , B8«2' £2 5 nm<^J¥£ldff2 

[0 10 81 tOgl vlsfll. 8Xl0' M Wb 
•mT'&«9, 5. 9 k FC/mm (15 0kFCI) Id 
*3«tSttS*J4, JBlS£ff*iKOfcB^Jw»bT 3 9 %T*fco 30 
fc 0 ^f:HT^^19 7FC/mm (5kFC 
I) K:iStt5fllSm£86<0ffi2l (SLF) til. 8k 
FC/mm (3 0 0 k FC I ) [3t^)W/^X (N 
d) CQfi]^SLF/Ndl±2 3. ldBtfcot 

[0109] rne><Djg*A^ nsfi^jg^it^itR 
«-Ctt, ttS^ftMEt s LF/Nd^Hl:lT«: 

fS*4£^9ffiL, KV/kTlflSlfc, ^<0**J^ 

co«ttaja"ei 2 offcofco 
[oiio] (it&mG) nMM9tmm^\^xmm& 40 

ifefrflL DC^^<^^^BrtT^D^-rirS^fti^^ 

2. 66Pa (20mTorr) X#—tfy h 
^i-^^^i^J:^, *ffiSr«ffl:tt^8MtUfcZ r 
L/cC T^&frhtSiZ>Wmfe*£mm2 7 t25nm^f 
£ldff£/5jcL, S b(wfflf«|BftliOffljS8;S:C o - 2 3 a 
t . %C r - 7 a t . %P t KffiELfctel*. HIS^J 9 

_hS£: 5 6 n m, 6 2 nmt Ltt8Kft»ttS:!BS L 
/Co 50 
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[0111] v I slil, 15X1 CT i4 W 

b • m-C#>9. BUi£<^5£T^$*L5 1 9 7 FC/mm 
(5 kFCI) ^*5*tSafilff5fejft^aiA (SLF) t 
10. 2 k F C/mm ( 2 6 0 k F C I ) lw*5JJ*fflEfr 
MX (Nd) COfiJ^S LF/Ndft #y?±*iC*tL 
TtMtt3 0. 9 7, 3 0. 0 9 dBT*fcof: 0 
[0 1 12] iEI^r^f ^^^^b 8 mmft<DM.W$:q} 

£»J^Ltf: 0 ^co££J^ d. (D\m±Mi&X 1 0 0 T-fco 
7t 0 :^7^^l:i9 7FC/min ( 5 k F C 
I) /)^10. 2kFC/mm (2 6 0 kFCI) 

4S±iSr6 2nmtLfc«^ Ell Ud^r$- J: 9 id, 
19 7FC/mm (SkFCI) <^S*ttS^f44 
a^LfCo Sfc, 10. 2 k FC/mm (2 6 0 kFC 
I) Jrj3»t5S4U*tt««W4i*±*Sr5 6^b6 2 
nm£ LfcS^ft 8 %«'> LTV ^ r d: t)^lc^o 

[0113] LTMlfc«af^^^<7)#«^ 

0 mm<7)|iS^b8 mm X 8 mmCOB&IE^ff^tC^J 9 ffi 

W$mm\ (VSM) £/HW*T*;fcPPAn«»S: 1 3 kO 

^»«fett:EAT<0ii «9 T*fe5 0 <*a^(i 16 0k A/m 

(2. OkOe) % Brt = 6. 79nWb/m, S* 
= 0. 5 9, S = 0. 6 4T*ot 

[01 14] <^i§0ij 1 1 > mmm 9 t mm\z Ltss 

DC^^^^^gF^x^Qflftit-r^K^ffiSr 
2. 66Pa (20mTorr) X**~ ? y V y 

LfcC r^^^WSA 2 ' ^2 5nm(7)f$CML, 
$ bidlf fflffifiUfeOfflfifcSrC o - 2 3 a t . %C r - 7 

a t. %p t icaeHL^tett. niffe^j9 tmm<o7u^ 

*^mmrr<<*9$:Mf8L\** I«ttiS±iS:5 6n 
m, 6 2nmtU«t«lft1SttS:i£^ 0 
[0 115] ^ISl vlsttl. 2X10- u Wb 
• mT-£><9 , HiiaicO^r^^tL^ 1 9 7 FC/mm (5 
kFCI) tCjo^^M^H^fecoLH^ (SLF) t 1 
0. 2 k FC/mm (2 6 0 kFCI) id*5tf£ WEffc ✓ 
*YX (Nd) Ofij^S L F/Nd fi#»±*tr*tL-C-t 
Mil3 1. 19, 2 9. 8 7 dBt'fcof; 0 
[0 116] ±EKf> 7^ 8 mm^^M^^) 
9H5U ieett«<0»W^i4S:*i-KV/kT«aSr»J 

5£l/c 0 -ttf>*£s* z<omnm^xi 1 o. 4-efoo 

[0117] d GOfi^^ '-f * * id 1 9 7 F C/mm ( 5 
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kFCI) ^P»10. 2kFC/mm (2 6 0 kFC 



1 9 7 FC/r 



m (5 k FC I ) t 1 0 . 2k FC/mm (2 6 0 k F 
CI) ^*3ftSS*ffi^tt««tW4»±*Sr5 6 fab 6 
2 nm£ Lfc»^fcB*e>nfc^w ir^W5>^-<to 

[0 118] :9lt«lf:8^r^^SWS# 
tttt«T<Z>ii9T*>5« WAlil7 6kA/m (2. 10 
2kOe) , Brt = 7. 21nWb/m, S* = 0. 
6 5, S = 0. 7 

[0 119] 2) ^ttffpliOtffl^ft 

s^«««A^tt«xjiftiHi»fa£«R i Nna^ m<o 

1s}fcttfefe&m\t\ MUt* 1 0 Ofab I 6 OmA x JPig 
mffi^r 5 0 k Vt Lfc 0 y V^fflSrO. 0 2ft, 

h Sr 1 ft „ y y h £ O . 3 mm t L/c 0 ^y^n 

^-*£&fflU ^-/^n^— *g3fc*!> h£0. 4 20 
5 rnm<t L/c 0 ftcogfiHS: 2 0 "C 3 0 ftri><b 9 0 

ft^-Ci: LT 0 — 20 j£3£Srfr4ofc. 
[0 12 0] jB3ei-fflt^fcKfi.«^;l±, *ffi^5>, C« 

**/c o-c r - p tmmmm oss 1 a nm) / 

Cr-Ti ^JSTlteS 0S£ 3 0 nm) /C r - (Z r 
0 4 ) ^tStt^KW (/¥£2 5nm) /it^&Hk#9* 

[0 12 1] SffAlkofiAM^ (1) hcp«g 
££5 (Co-Cr-Pt) fllfflfEgUico 1 0 • OEIW 
tT— (2) be cflfigSri: 5 (Cr-Ti) ^JST 30 
i&Jglco l 1 OtnltFft 0 -^, (3) fs3C< b c cWit^d: 
5#«tt + RBJltf> 1 1 OfHliftt: 0 -^ (4) hcpM 
££5 (Co-Cr-Pt) WttlBftS^l 0 • lElfif 

(2) co (Cr-Ti) &JRTflfiR^J:5EI«fSSft^t 

oifc^^« (1) - (4) J^<7)[pj#Tt 0 -^ii^ 
Lfcttffl (3 0-9 Oft) -eAffi-frft^ofc. hcp*f 
i££r£:5 (Co-Cr-Pt) WfMEflUitf? 1 0 • 00 
*#K#^n^;i<ta^ ftJRTSWK'f'K: 2 l l 

[0 12 2] H + A-e^l-EISfftjUtt, tfc«0»-C&o 

(1. 0 6 Pa) <DAr (N t «r$*ftl*) T^/&Lfe: 

*Pfl«S:*-ffc:«S:**3fct^C r SriK^lE* (2. 6 6 
Pa) CO A r (N t 4-^**10 El* 

Ikim^^Cr^EA (2. 6 6 Pa) CO 1 
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t Sr^trC r Z^tfXfEfi (2, 66P a ) coiogt 

trC r Sri^^BE;*} (2. 66Pa) COA r (N 2 £^ 

[0123] #«tS4 1 Pi«i&(B;#*EE;& ( 1 . 0 6 P 
a) T'Mtfc^ (A) % *t>3gfttt^il!V^ 0 
*R3/l«:ii5#*J£A (2. 6 6 Pa) cOArTff^Lfc 
(B) (A) «cit-<T*«ttifM«i:4feRTifi 

S^ElW&fttti&TU gMl«TL/;. £<bt;:;&m 

^^nioti%ii$:igiDt^i (c) . £bizf& 

fc. 

[0 12 4] (Cr-ZrOj 8: 
f±fi (2. 6 6 Pa) CQArTMUci^ (E) s JSSt 
flS»«r*£*l*C r o^{£if>IM£>«<& (B) Kit 
^Wtt^W^fc&iRTittJl^lllJfSftftttiSTU. 3& 

fS^»L/cl^ (D) , 4kJRT»«^lHlWa«tt« 
'>Ut. 

[0125] i^"rno#*i4tiiD/i*j«*#-ct hep 
m&zt z>m$&mmm(D 1 o • orxii o • 1 matt*— 

Tt5<bCo 1 0 • 0c7)Idf^tt^^T^M^^Dbfc o 

[0126] sui<Dmfe&mf>*b. Jtfew^ttcosv^ 

[r a d] . *ffi*M4:PJ^:-t-^[H]&ft 0 -^co^ft^2 0 
b i:t5tRat**tS c h e r r e r co^ir ± »9 

[0 1 2 7] t = 0. 9 X • c o s (2 0 & ) 
ArM^E^mtWUcCrW (Cr-Z 
r 0») #«tt*PflJiW 1 1 Ol&lffi&m&mi 3iZ^ 

■to tttmif*!±jj(DmMzm\ c r <n^<Dwm^m 

m<D 1 1 0 EWf»ftlij*^ b/L 0 (Cr-ZrOj * 

r<o*.o#«tt4»BB«^l l OEUfttftJ: 
tt^P B ^Scoi 1 0 0*? tf— *a>fcte-?-^«i:tt«#*JE 

^SISlitiiDb^o tfcMM XE.fi tZXh-T* (Cr-Z 

[0 12 8] ftl^/^E^«x:-CKLf:C rW 
(C r - Z r O t ) ^Ktt^raScO 1 1 0\a\%j\i o — ^ CO 
a«^^EE*<oB8«*BI l 4 to^-f 0 WlMJJx 

f£fi(om^{zm\ j$m&'pmm<Di 1 osjft- ^co 

«(i{ii@toLfCo Wtm#Xf£filZ£b-r, (Cr-Z 
rOJ ^tt^r^Scoi 1 0E*Ttf— *<fc#ffl«fi, 

C rO^C0*Ki4*Pa«O^ffit@J:!9 t*#^ 0 
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fafcfcHSLT (Cr-ZrOj #M&*mm<D&M3%L 
SflC r <Dfr<D#m&<PWim<0*5& : £ 4 ti-h 
8nmtf«,jn5 (0 15) 0 SiffSrSsAD Lfc»-Cli 
0 1 2^t>^L/c£ bCffiWiTlTfc^ , 

10 12 9] 

fco 

[0 1 1 **Wo«S«aaftfflE#:<oWfffi««;H 0 
[El 2] 172kFCIT«lfcSLF/Ndi^ 

[1213] 1 8 0 k FC I t?«3eUfcS LF/Nd i ffl^J 

[0 4] 1 7 2 k F C I T'l^ L/cNd tgttl^ 
— ^ V hC0^^^i~H] Q 20 
[@5j 1 8 0 k FC I -CfiJ^LfcNd kt£&{kSt%* 

[06] 1 7 2 k FC I TiM* bfcS/Nd bltiJjftffi 

[0 7] 1 8 0 k FC I tlSU:S/Nd tltitlftffi 

[El 8] gffiftlS^-y > h fc£*88bD«fttf>BI«S: 
^^0 O 

[B9]-««^y Ko»aB«JSo— 0y«:*-r«»aH o 

[eiio] *«no««etftKS^«CABi. 30 
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[mil] ia»s«^ffi*^*t-rstti*^s«Fa;<tsr* 

i~0o 

[0 12] ««E«IBE*OXilftig*f*j»S:*i"Blo 

[013] ^ittt&ii^xisifffti^^ta 
[0i4] ii oig«if-*<7>¥«:«&*-rEi 0 

[0 15] 11 O0tfft d -^<7)^ffiti^b*^^^^ 

^-f"0o 

1 

2' -*mm 

3 ■■•««* 

1 0 - TpPv"*— ^ K 

2 0 1 

3 0 • y&2<D*'<—' 9- 

4 0 — 7>f 
6 o--«Effl»JR 
7 

9 0— Jb«B->— ^ K 
1 0 O-MRi^Si 
1 1 0—_hg|5=iT 
1 2 0" -tf)o# n>f ;V 
1 3 0 



2 o 2--mmn 

2 0 3-BSfllE»fflE# 
2 0 4 —ttftl^* K 
2 0 5 —iS «i 
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2 0 t iBttS^ta^-feSSK 2 0 2 -tgfipgfi 2 0 3 ■ -«§lS»K{* 
2 0 4-(B^a-/K 2 0 5 K7-A 



H> 0.9 



205 ~ 



4- O.B 
2 







hm 


-56nm 


^PCl »J 




/ / 259.5kFcT°?f 










i 


hm-62nm : 

i i 


i 





10 1 10 2 10 3 10* 10 s 

iB-^gE»a«»ww («») 

[013] 

m i 3 



106 



1 5 ] 
1 5 





1.06Pa. Cr-Zr02 7'Ja-h 

1 33Pa. Cr-Z>02 ^VD-h 

2.66Pa. Cr-Zr02 "7»J:D-h 

1.06Pa. Cr 7*J =J - h 

1.33Pa. Cr h 

2.66Pa. Cr h 



50 



Pat ( Pa ) 



( 17 ) 



0-289437 



3 



im i 2 ] 



1 2 



^^^^ 



Co hep 100 



Cr-Ti bec 1 1 0 
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Cr bec 1 ! D 
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(AJ Cr-7Ua->, 1.06Pa-Ar. {B| Cr- □ ~ K , 2.66Pa-Ar, 
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